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(54) WET TYPE SOLAR BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve photoelectric transfer efficiency 
by providing a reflecting layer consisting of metal of high light reflectance 
in a surface of a conductive layer of an anode electrode. 



SOLUTION: This battery 1 is constituted by a cathode electrode 10, 
anode electrode 20 opposed thereto and an electrolyte 30. In the anode 
electrode 20, an optical electrode is constituted by forming a conductive 
layer 22 consisting of light permeable tin oxide provided in a surface of a 
glass 21, on its top provided reflecting layer 23 evaporating silver and on 
its top a pigment layer 27 consisting of ruthenium complex. A pigment has 
an absorbing function in a wavelength range of sunlight, an excitation 
condition is generated by irradiation of light. By a constitution thus 
formed, light passing without exciting the pigment of the pigment layer 27 
is reflected by the reflecting layer 23, the light again passes in the 
pigment layer 27, so as to increased an effective light path length, a 




chance of irradiation to an interface of the pigment 27 and the electrolyte 
30 is increased, photoelectric transfer efficiency can be improved. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



*>OTICES * 



Page 1 of 2 



Japan Patent Office is not responsible for any 
damag s caused by th use of this translation. 
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3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Cathode electrode. The anode electrode which counters with this cathode electrode, is prepared and has 
coloring matter on the front face of a conductive layer. The anion couple of two or more different oxidation states who 
performs quickly the reaction returned by being arranged inter-electrode [ these ], emitting an electron, oxidizing by 
light, and obtaining an electron. It is the wet solar battery equipped with the above, and is characterized by preparing 
the reflecting layer which consists of a metal with the high rate of a light reflex in the front face of the conductive layer 
of an anode electrode. 

[Claim 2] The wet solar battery according to claim 1 which an anode electrode or a cathode electrode consists of by 

preparing a conductive layer in the front face of the light-transmission nature matter. 

[Claim 3] The wet solar battery according to claim 2 whose conductive layer is a tin-oxide thin film. 

[Claim 4] The wet solar battery according to claim 2 or 3 whose light-transmission nature matter is glass. 

[Claim 5] The claim 2 by which coloring matter is prepared in layers on the conductive layer prepared in the front face 

of an anode electrode, or a claim 4 is the wet solar battery of a publication either. 

[Claim 6] The claim 2 by which the peripheral surface of the minute crystal of the semiconductor with which coloring 
matter was prepared in the conductive layer front face of an anode electrode is adsorbed, or a claim 4 is the wet solar 
battery of a publication either. 

[Claim 7] The wet solar battery according to claim 6 whose semiconductor is titanium oxide (Ti02), a strontium 
titanate (SrTi03), or a tin oxide (Sn02). 

[Claim 8] The wet solar battery according to claim 7 which the anion couple of a different oxidation state who 
performs quickly the reaction returned by emitting an electron, oxidizing by light and obtaining an electron becomes 
from an iodine (I A /I3 A : A shows anion) ion couple. 

[Claim 9] The wet solar battery according to claim 8 whose anion couples of a different oxidation state who perform 
quickly the reaction returned by emitting an electron, oxidizing by light and obtaining an electron are halogen couples, 
such as a bromine (Br2 A /Br A ) and chlorine (C10 A /C1 A ). 

[Claim 10] The claim 1 whose metal with the high rate of a light reflex is silver or gold, or a claim 9 is the wet solar 
battery of a publication either. 

[Claim 1 1] The cathode electrode which consists of electrically conductive glass. The anode electrode which has the 
semiconductor layer which it counters [ layer ] with this cathode electrode, is prepared [ layer ], and made coloring 
matter stick to the front face of the minute crystal of a semiconductor on the surface of electrically conductive glass. 
The anion couple of two or more different oxidation states who performs quickly the reaction returned by emitting an 
electron, oxidizing by the light arranged inter-electrode [ these ], and obtaining an electron. It is the wet solar battery 
equipped with the above, and while distributing the very fine particle of a metal with the high rate of a light reflex in an 
electrolyte, it is characterized by filling up the opening between the aforementioned semiconductor microcrystals with 
this electrolyte. 

[Claim 12] The wet solar battery according to claim 1 1 which electrically conductive glass consisted of by preparing a 
tin-oxide thin film on the surface of glass. 

[Claim 13] The wet solar battery according to claim 12 which the anion couple of two or more different oxidation 
states who performs quickly the reaction returned by emitting an electron, oxidizing by light and obtaining an electron 
becomes from an iodine (I A /I3 A ) ion couple. 

[Claim 14] The claim 1 1 whose metal with the high rate of a light reflex is silver or gold, or a claim 13 is the wet solar 
battery of a publication either. 

[Claim 15] The claim 1 1 whose semiconductor is titanium oxide (Ti02), a strontium titanate (SrTi03), or a tin oxide 
(Sn02), or a claim 14 is the wet solar battery of a publication either. 
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[Claim 16] The cathode electrode which consists of electrically conductive glass. The anode electrode which has the 
semiconductor layer which adsorbed the matter which counters with this cathode electrode, is prepared and has an 
absorption function in the wavelength range of sunlight on the surface of a semiconductor on the surface of electrically 
conductive glass. An electrolyte including the anion couple of a different oxidation state who performs quickly the 
reaction returned by emitting an electron, oxidizing by the light arranged inter-electrode [ these ], and obtaining an 
electron. It is the wet solar battery equipped with the above, and while making an electrolyte distribute the compound 
of the metal of light reflex nature, and an anion couple, it is characterized by filling up the opening between 
semiconductor microcrystals with this electrolyte. 

[Claim 17] The wet solar battery according to claim 16 whose metal of light reflex nature is silver or gold. 
[Claim 18] The wet solar battery according to claim 16 or 17 whose matter which has an absorption function in the 
wavelength range of sunlight is either a ruthenium complex, chlorophyll or a rhodamine. 

[Claim 19] The claim 16 in which the anion couple of a different oxidation state who performs quickly the reaction 
returned by emitting an electron, oxidizing by light and obtaining an electron contains an iodine (I A /I3 A ) ion couple, or 
a claim 18 is the wet solar battery of a publication either. 

[Claim 20] The cathode electrode which consists of electrically conductive glass. The anode electrode which has the 
semiconductor layer which it counters [ layer ] with this cathode electrode, is prepared [ layer ], and made coloring 
matter stick to the front face of the minute crystal of a semiconductor on the surface of electrically conductive glass. 
The electrolyte which consists of an anion couple of two or more different oxidation states who performs quickly the 
reaction returned by emitting an electron, oxidizing by the light arranged inter-electrode [ these ], and obtaining an 
electron. It is the wet solar battery equipped with the above, and is characterized by filling up the opening during the 
titanium oxide crystal of a semiconductor layer with this electrolyte, while making an electrolyte distribute a silver 
halide, separating silver by irradiation of light, and reducing the permeability of light. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to improvement of the wet solar battery using 

especially the metaled (silver) plasmon effect about the wet solar battery which used the electrolyte. 

[0002] 

[Description of the Prior Art] Constituting an electrochemical solar battery using coloring matter is already proposed 
by em GURETSUERU and others (Michael Graetzl) (Development of a new type ofsolar cell based on sensitized, 
nanocrystalline, semiconducting films.Institute of Physical Chemistry Il.Swiss Federal Institute of Technology, 
Lausanne). The composition of this wet solar battery is explained using drawing 8 . Drawjng„8 (A) is a conceptual 
diagram explaining the composition and the principle of a wet solar battery, and drawin g 8 (B) is the partial expansion 
conceptual diagram showing the structure of the coloring matter (dye) adsorption semiconductor layer used for this wet 
solar battery. Wet solar-battery V consists of a cathode electrode 10, this cathode electrode 10 and the anode electrode 
20 which counters, and an electrolyte 30. The cathode electrode 10 forms the conductive layer 12 which consists of a 
tin oxide (Sn02) of light- transmission nature in the front face of glass 1 1, and is constituted. An electrolyte 30 is 
constituted including an iodine (in I A /I3 A :book specification, A shows anion) ion couple with the state of two or more 
different oxidization. The anode electrode 20 forms the conductive layer 22 which consists of a tin oxide of light- 
transmission nature in the front face of glass 21, forms the semiconductor layer 25 on it further, is constituted, and 
constitutes the photoelectrical pole (Photoanode). The semiconductor layer 25 makes the coloring matter 27 which 
becomes the front face of the minute crystal 26 of titanium oxide (Ti02) from a ruthenium complex adsorb, and is 
constituted, and the opening during the titanium oxide crystal 26 is filled up with the aforementioned electrolyte 30. 
[0003] By the incident light irradiated by the interface of the titanium oxide crystal 26, the coloring matter 27, and the 
electrolyte 30 of the semiconductor layer 25, three iodine (iodide:I A ) ion of an electrolyte 30 emits electronic e2 piece, 
and oxidizes to iodine (triiodide:I3 A ) ion. By electric field, iodine (I3 A ) ion moves to the cathode electrode 10, receives 
electronic e2 piece here, and is returned to iodine (I A ) ion. That is, an electrolyte 30 acts as a oxidation reduction 
object. 

[0004] The principle of operation of this solar battery 1 is further explained to a detail using drawing 9 . Coloring 
matter is shown by the inside S of drawing. If light carries out incidence from the upper part of the anode electrode 20, 
in the interface which the coloring matter 27 by which the front face of the crystal 26 of titanium oxide was adsorbed, 
and an electrolyte 30 contact, three iodine (I A ) ion in the electrolyte 30 excited by light will emit electronic e2 piece, 
will oxidize, and will turn into high iodine (I3 A ) ion of the grade of oxidization. Electron e is poured into a conducting 
sleeve exceeding the Fermi level of titanium oxide, shifts the titanium oxide crystal 26, and is taken out via a 
conductive layer 22 by excitation by light. It shifts to the above-mentioned active spot, it moving in the inside of an 
electrolyte 30, reaching the conductive layer 12 of the cathode electrode 10, reduction which obtains electronic e2 
piece here being performed, and the iodine (13 A ) ion which changed into the high state of the grade of oxidization on 
the other hand being used as the iodine (I A ) ion of three lows of the grade of oxidization. 

[0005] Thus, the proposed wet solar battery can transform solar energy into electrical energy. However, most incident 
lights could not pass through the inside of the semiconductor layer 25, and this wet solar battery could not use an 
incident light effectively, but made the photoelectric conversion efficiency the low thing. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention aims at raising a photoelectric conversion efficiency in such a 
wet solar battery. 

[0007] Furthermore, such a wet solar battery can be used for this invention as a windowpane, and when amount of 
insolation is large, it aims at offering the photochromic solar battery which can discover shading nature, can be useful 
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take in light indoors. 
[2s for Solving^ 

appSion A cathode electrode and the anode dj^^J^ which consists of electrolytes which 
S coloring matter on the front face of a conductive layer, ^ T^to tteiSkm returned by emitting an electron 

oxidizing by the light arranged inter-electrode [ these ] * onductive layer of an anode electrode, and 

Tmetal with the high rate of a light reflex ^.P^ ^™ the electron was emitted and this 
coToring matter. Moreover, in the ^ve-men^ ickly the reacti on returned by 

invention oxidized, and the anion couple of a different oj^™^ ^ the high rate 0 f a light reflex as silver 
ottam ng an electron is an iodine (I W) ion couple, ^.^^ ^ film hTthe electrode glass front face. 
Teold while it prepared the conductive layer which c f sls ^ a ^emore Mention of this application The cathode 
[ 009] In order to solve the above-mentioned tSS of ^transmission nature on the surface 

Sectrode which prepared the <^ w ^ W ^°S^iSSt8 of a conductive layer which consists of a tin 
of glass, The anode electrode which ^^^Jj^JS cathode electrode, was prepared, and was prepared 
oxide of the light-transmission nature which it countered witt made coloring matter slide to the 

on the surface of glass, and silver prepared By the light arranged inter-electrode [ these ], 

front face of the minute crystal of titanium ^^ W ^SX ioLe (FW) ion couple of two or more 
emit an electron, oxidize, and it consists ^^^^d by obtaining an electron. The opening during the 

SZe^ttthodeelect^ 

becomes from the tin oxide of Hght-transmis S1 on ^2^— which it countered with this cathode 
conductive layer which consists of a tin oxide of ^thehgh « s s^n layer which made cotonng 

electrode, was prepared, and was prepared on the s J^^ de d on it , B y the light arranged inter-electrode 

Ms electrolyte, and the wet solar battery ' was ' co^ed of ^ ^application 

[001 1] Furthermore, the cathode electrode which prepared i y ^ fa ^ 

becomes from the tin oxide of light-transmission J*^ which it countered with this cathode 

conductive layer which consists of a tin oxide of the ^-^mission na { which made colonng 

eteTode^ walprepared, and was prepared on the ! ^^^ a ^3^~ By the light arranged inter-electrode 

the wet solar battery was constituted OOTnpound me silver halide in the above-mentioned wet solar 

[0012] Furthermore, this invention made the silver compou 

Si 30. The cathode electrode 10 forms the conduce layer UV£ m , _ fof iod ^ 

oSSansmission nature in the front face of glass 11 >^™£™* s ^ lution 0 f^AIDO, by light, this solution 
Lapropylammonium - Io - being able to ^^^^^rftwo or more different oxidation states who 
emits an electron, oxidizes, and contains the iodine (I A3 ) ion A) . le has me property in 
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other wet lolar batteries concerning tins J^^i^expanding and showing the suture of 

principle of a wet solar battery, and drawmgl B) is ^ solar battery, this invention or the wet solar 
L coloring matter (dye) adsorption semiconducto^ ^ayer anode electrode 2 0 which counters, 
battery 1 to cut consists of a cathode ) electrode 10 ^ 12 which consists of a tin oxide of light- 

and ^electrolyte 30. The cathode electrode 0 fom m electro lyte 30 emits an electron 

transmission nature in the front face of glas > U , 0 ? tW o or more different oxidation states who 
oxidizes, and is constituted includi ng ^jodme (I ^ « ^on Tne anode electrode 20 forms the semiconductor layer 
performs quickly the reaction returned * *^"2^ t - n oxid e of the light-transmission nature prepared in 
25 on it further with the conductive layer 22 which conasts oii i im v ^ . g constltuted} and 

ml front face of glass 21, and the reflecting layer 23 ^^^^"STwlSngin-tl- 27 which becomes the 
constitutes the photoelectrical pole. The s ™ lcon ^^ able to adsorb, and can be constituted, 

front face of the minute crystal 26 of utamum ^*«JjJXhX«^ electrolyte 30. 
and the opening during the utamum oxide crystal 26 J^JPJ™^ d me semiconductor layer 25 passes 
[0016] Since it is reflected by the reflecting path length can increase, the opportunity 

Lugh the inside of Je ^S^^P^^^ "* " ^ ™ 

SSL a^^^ 

the silver particle with a particle size of 14 ^ u J^~Sta «S)iding to the surface-enhanced-Raman-scattenng 
performing sensitization of the coloring ^1^^ technique used for surface enhanced Raman 

(SERS:Surface Enhancement Raman Scattunng) effect ™^ tt surface National state, etc., and smce one 104 to 
cattering (SERS) mainly investigating J^^Se usual Raman scattering, the degree 
106 times the intensity of this is obtained ^^X^Sw-volume admolecule is attained, for example, 
measurement of exchange of the vibrafcon specfrum about a u ^ow v & 

electron system, and since it has an unshared electron pair, Po^ioni y d ^ exlstlng 

SonH is large. A mealed Ionization electromagnet field which 

vibration frequency by such SERS. By resonating ™^5^^ tr01 S agne tie field act to the place where Ae 
let on an adllecule increases ^S^SSSSSS^SSSS, is sorted by increase of electromagn«,c 

of coloring matter will go up. . , principle as such SERS, he found that the 



Page 4 of 5 

;olar 
0.06 



matter and the save, amount for the — of optica, 

were made to stick, a transparent electrode (about £5 ml ^% e ^ Ag in towing shows the optica absojtion 
particle that whose particle size is an average of 14nm is ««»• •= * f experiment, m Agl, g and Ag4 

bv^Uva md A shows the optical absorption^ -coloring matter. _In ta^examp F fa ^ ^ for g 3 _ g 

• s y ( Stoon of me silver per electrede !Cm2 ■* g and Ag3 0J 8 7microg . , ,. 4mi 0 „ 0 .46mtco ] 

and Curve A shows the optical absorption at die time ,ati fce addWon of me colonng matter 
Speriment, the addition of the silver pa: electrede ^ " ^'^Screg, [ 1 Amao ] [ 0.46micro ] [ 0.29m.cre ] 
TeKtrode !Cm2, for g and A2, g and A4 are [ Al / S i and A3 ^ curve A of ^tag 4 are used as 

^mentioned above, when the silver and colonng ™«« ™ of toa tag_l , <he amount of optical 
compared with the case of f^fSZ^T^M of this invention can raise a photoeleemc 
absorptions can be increased sharply. 1 nereiore, me w 

conversion efficiency sharply. efficiency by the photoluminescence effect ■ f oduc f l 5 ^ 

E^eS^ 

smd as shown in the curve D of draw.ng 6 and th sunl g^-WjJ which ^ excitation state level m colonng 

let solar battery of other form typically. ^^^£lnS is strong. By light, the wet solar battery 1 
Id drawing 7 (B) is drawing explaining a state when sunlignt mi ^ q{ ^ sensltlzatlon 0 f the 

SncSng this invention emits an electron, ox ^^ the photochrome property and 

Storing matter which is made to distribute a * lv * electrolyte 30 including the anion couple of 

photocLmic surffc**"*^^ returned by obtaining an electron. 

I Zr m nre different oxidation states who performs quickly me re*" 1 " _ lectrode 20 in which the coloring matter 

obiect) that counters has adsorbed tttamum oxide de electro< le 10 fornis the conductive layer 12 

wiS Z silver bromide (AgBr) was distnbuted. to fewV lass „,andi S constituted. By light, an 
1* consists of a tin oxide of <W*™?S£S^ 

Sonsututes die photoelecttical po ^TSSSSi nZn^omple* adsorb, and is constituted, and the 
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[0026] When a solar incident light is weak, as shown in drawin g 7 (A), photochromism does not happen, but it is not 
decomposed, but distributes in an electrolyte 30, and a silver bromide has light-transmission nature. Therefore, as for 
the energy of an incident light, a part is used for power generation, and the most passes. 

[0027] When a solar incident light is strong, as shown in drawing 7 (B), photochromism arises, a silver bromide is 
disassembled into silver (Ag) and a bromine (Br), and silver deposits. Therefore, with the silver with which the 
coloring matter 27 of the semiconductor layer 25 deposited, SERS sensitization is carried out and an absorption 
coefficient increases. As a result, the efficiency of a system can be gathered. Although the silver bromide was used in 
this invention as matter which produces photochromism, the halogenation metal which produces other photochromism, 
such as a silver chloride (AgCl), a silver iodide (Agl), and a silver bromide (AgBr), for example can also be used. 
[0028] Therefore, since a windowpane can change to the dark color and it not only can generate electricity by sunlight, 
but it can restrict the intensity of radiation to the interior of a room in the strong summer of sunlight with depositing 
silver when using the multiple glass incorporating such a wet solar battery as a windowpane, a cooling load can be 
reduced. On the other hand, a windowpane cannot change but can secure the intensity of radiation to the interior of a 
room in the weak winter of sunlight. 

[0029] Although explanation of each above-mentioned example explained the reaction returned by emitting an 
electron, oxidizing by light and obtaining an electron taking the case of the iodine (I A /I3 A ) ion couple as an anion 
couple of two or more different oxidation states who carries out quickly, between the states of two or more oxidization 
which changes with irradiation of light and electronic supplies can be used as an electrolyte, if it is the couple of an 
anion who changes quickly. As an anion couple who has such character, there are anion couples other than iodine 
(I A /I3 A ), such as a bromine (Br2 A /Br A ), chlorine (C10 A /C1 A ), and HIO+H**/I A +H20 ("**" shows plus ion here). The 
grade of ionization serves as I>Br>Cl. 

[0030] Furthermore, it is checked that that it can use as coloring matter has the sensitization effect under existence of a 
metal by using the gold other than silver for the wavelength range of sunlight as a metal that what is necessary is just 
the matter with which an absorption function is improved, and there are the chlorophyll and rhodamine other than a 
ruthenium complex as coloring matter. 
[0031] 

[Effect of the Invention] Since the first invention prepared the reflecting layer in the anode electrode, it can reflect an 
incident light in a semiconductor layer side by this reflecting layer, can enlarge the effective optical path length, and 
can raise a photoelectric conversion efficiency. Furthermore, by using a reflecting layer as silver and forming a minute 
island, according to the SERS effect, an absorbance can be raised and a photoelectric conversion efficiency can be 
raised as a whole. 

[0032] While according to the 2nd invention being able to scatter an incident light, being able to lengthen the effective 
optical path length and being able to raise a photoelectric conversion efficiency with the silver distributed in the 
electrolyte, with silver, the SERS effect can be demonstrated, an absorbance can be raised and a photoelectric 
conversion efficiency can be raised as a whole. 

[0033] Since a silver halide exists in an electrolyte with light-transmission nature when there is little quantity of light 
which can restrict the quantity of light which deposits silver from a silver halide and raises the rate of photo electric 
translation like the 2nd invention when the quantity of light which carries out incidence is big, and to penetrate, and it 
not only can carry out things, but carries out another side incidence according to the 3rd invention, reduction in the 
quantity of light can be lessened. 
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DRAWINGS 



[Drawin g 1] 





[Drawing,6] 




[Draw ing 7] 





[Drawing 8] 
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2 7 ttn?f 3 o<DRmKmM$tifcAfttyt\z£'Dxm l 

^13 0(7)3^ (iodide: I ~) -fty3EM^e 
2<I§£#t[±iLT3 ?fff (triiodide : I 3 ~ ) >f 

te^ns* (i 3 A ) >ftyiitffiaoT*y 

3 2* (I ~) ^^VtCaTC^tbSo i-**?*>, «»« 

[0 0 0 4] ^(O*Bm?fel<o»^JRaS:0 9Srffiv^ 
SblciBJWwRWi-^. H*SI±fe*&^bTi^o 7 

^3^* (i ~) ^t^afi^e 2i©^^ttiLr^ 
»{k^as(Oii5v^ffii^oyi:3»>* (i a ~) 

2tr3iU, r r-em^e 2jBSr»5»5c^fT*?4xTHft 
<oafi<7>fiiN3ffl£>3 (I ~) -fsj-vi: ^ixrflfi^ 

[0005] rcDj:?^ »3fc*ix*:ii3tobi!i«ft*i. 



(3) W?9- 2 5 9 9 4 3 

4 

A, 2 5**r»«bTb*V\ AW*«r#j» 

[0 0 0 6] 

10 [0007] ^bfc, *sswtt, ^©i5 4fi*:*«t 

[0 0 0 8] 

fc«tt©ft^^*y^3** (I Vis") 

i bfeo 

[0 0 0 9] ±fB^JSSr*fti-6fcJ?>»C, r.60 

»m bTRtt btbytf? *(Dmm ^Rtf fc*aiittO*ft 

e> a s «mJi t * o±i-R t-t b 4 6 t 

*«>|Mbtt»©3!?* (1 Via') 4 

i*bfc 0 

[ooio] r<^tUMco^0jfi, y/v^^^ffi(- 
t, ro*y«-F««i#IftbTR»tblx^9^©*K 

50 ^«f*SSr*"rSTy-K«Si:, rttb©««|HJt2:IB 



5 

(I VI3") >f*>#*:/^«te£1RUfc« 

fc. 

[0011] £<b(^ tfyx<Dmm 
^cD*y-K«ffi^»^jLTKJt^^7^<o 

oaDI (1 Via") 4*>j3y7>\>&&xmfc& 
[0 0 12] ±E«5M:li«ftfc 

[0 0 13] 

ion, #7*1 l<o*B^5feaB8tt©IMkiB**b45 
i»112 (0. 5 M m) *BWT*/*S*L*. ttK 
R3 0J4, 3 £31*5 J;t*7 h yzfu tr^TV* 

^»3^ (I Via - ) -f^J&y^S 
A,-c^s 0 a?* (1 Vu A ) 4*>*>y?M±s 

Wfc3te»att©l»fc«^btt6»«ttJl2 2 (0. 5/i 
m) ^Oi(CTO^lilt^I2 3 i^lC 

[0014] n (om^(om^:±mmni 1 i4, fe*os 2 

7 «rfe*SrS&fi^:i"^jiiB Lfc*^R»Ji 2 3 tilt * 
j|x^£fe*<59»2 7*«:iiia-r«^T^a*8Sft^**D 
U M2 7 t«3 0©»ffi^BBW*Jx<5«^s« 

[0015] 



(4) 3#fl¥9- 2 5 9 9 4 3 

6 

wi-a**Bhe*>*K H2 (b) »4, roB«*»m«i 

fc/8^*6* (dye) a#*#*iiO«5S«rtt*LX^ 
■f«*HT*>-5, #y 

-Ktfi2 0^, mfi?«3 0 kfrbffif&ZtlZc 
K««l 014, #7*1 1 ©*Bfc*ailtt©»ft«*» 

(I VI 3 ") >ft^y^^^»S^5. . 
77- Km® 2 0(4, #7*2 1 0>«BlcRttfcft3iiB 

2 2 £^<Z>±tcSa:ij'fc««: 

ttXm&Ztl. LT^S. ¥*#JI2 5 

14, 2 6 0>*BfcA'7 l =$'.MS 

*^b**fe*2 7 £»*$*T*/*-f-S 

■Ms** >*mi 2 6 nosntrcti, ttraMflt 3 0 
[0016] r ©«trt©as*»m» 1 14, 2 

[001 7] *b^»©sa:*ii»«»©«3att, urn: 

30 WWf^tltV^o ^<7>»«m4, *ffi«|3*7^ 
>ffc£L (SERS : Surface Enhancement Raman Scattu 
ring) ^^4oT®HS^tTPfe*^lf^^1foTV> 
5o *®*t3&7^>1fta (SERS) 14, i 

1 0 4 -1 0 6 ^cD§i^^q#^^6^T\ «x-»4ffi»*» 

ft 5* 

[0 0 18]Htt©TO^^ SERS(D«F«f4& 

1. B^c-ts^^i/BaosHAlt**!!, io 4 -i 

2. «8J£;h,5S£LTI4, T*£fc5&JRI*7/u;*7y 

3. AJR*ffi^tt, lOHftlOOnmOBiM 
x., l^f - l/-<;KD|!!lCjMSTfc 5 r i: o 

[0 0 19] ^P^(:ioft5SERSllt »**«-? 



7 

*ft-o<nX\ ±122. sERs*mzz>-zjm 

bin, MfcMllSWM^ 

10 0 2 0] £bt-> i©J;5*SERSi: 
7-f-;VK (Local Field) ^MM^ -h^ 5 * 

Vfe, m#P«t^3^*0. 0 Gmol^itFT 1 h^^P t° 
/WT>^-^A>f jfr^-Y K0. 5mol(D3i^U^^y 

(Sit ttxf i/y^y y 

«fe*«fn»^/^^?A»«:(cis--(NCS)2bis(4 i 4' -die 
arboxy-2, 2 ' bipyridine)-ruthenium(Il) dye) ^r^ctl^ 

lie smms (BWk«i»o. 5 m 

m) , feSSrKfrS^fclMfc^^Ji (10/tm) , m 
(2 /zm) . (WHO. 5 m 

14, SiWl 4 nmOt^Mv^tV^. El*** 
Agll»c*5*8MX«:*U Attfe*fcJ:*#;!ftiK& 

^(4, AglT1l7. l/ig> Ag2tH4. 8/ig, 
Ag3f43. 8/ig, A g 4*4 3. 

A 2 14 0 . 46/jg, A 3 14 0 . 2 9 m g > A 4 J4 0 . 

i&Wmtt&k ti>\m&W-?\t5 6 0-5 4 0 
n miCl£X3 0 

[0 0 2 1 ] lii^(^p]#^ffi^fc7t^^^^^O 



(5) #l¥9-2 5 9 9 4 3 
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1. 4 m g , A 2 0 . 46^g, A3^0. 29/i 
g x A4^o. 0 7 7 /igt$)^ EJLk<0«fc?t^ 0 3 
0*i»A^$n5fe*^^»^^Jt«Lr, IU4 0 
l&j»A^$tt5«t€,*«rfflv^»^t4, 

[0 0 2 2] Wd. M#4^t:iiaoT^C5 

H6<D*3»A^-rj:5^fe*rtoHifift1ll 
^-I4*#<fc£ 0 

20 [0023] ^o^^^vNfc^^umm^m^j 

36^*S**»«ftO»ft«*ttl 5-2 6%*l^-r 

[0 0 2 4] $ te<o»*a>»A*»«ft©fc£*r 

t5, 17 (A) (4, ±H*3tS^iVA^^^S^tft 
ID 7 (B) (4. *H%3llA^3flV^^ # 

o ^ y*<D&ftk 
>mi (SERS) »*lcj;oTBft«:fif5ft*©«« 

[0 0 2 5] ^^)5^5i^lli 1 (4, # y- K 

(AgBr) &4mztiitnMitsokt>*bm&z 

40 ^l6 0 BMflllCtiu #y-K«« 10(4, #7*11(0* 
tfc^ftSo m»Jf3 0{4. ^Jci^oTm^SrJScfflLTK 
ito^fbftl^S^ (I "/la") 4HKS*y-?A> 

vwm 2 o (4, ^7^21 «>*B^Kitfc3taatt©K 

(4, 8Hb^* v^D^/J^^S H e B 2 6^SB^T-5^i^j8 
50 W^45fe*2 7fe»*4tt«S$^ Bftf^^ 



(6) 
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[0 0 2 6] ^HAlt^BV^iSiwtt, 117 (A) 
10 0 2 7] dc|ft^At^ s 9ltV ^ ^ # HJ7 (B) \C 

7Fir&5\z.y* vtu ^x^^cr, (a 

g ) £A« (Br) IC»»*ilT»S*fUii-« 0 Lfc**o 
r, 2 5©fe*2 7 **ffttJLfc»;:J:oTS E 10 

(A g C l ) , 3 (A g I ) , ( A g B 

[0 0 2 8] Lfcj&*oT\ J; 5 

*B3feT*t*t 5 ^ i #-Ct 3tf*» 9 t4 < , *B63fc 
©S*VjttzWt, *^7^tt*ffflL^«^J:oTBtfe^a5 20 

[0 0 2 9] ±KLfc#StK«OttWCtt, JfcKioT 
T3^l (I Vl 3 A ) ^M^;«J(^oT 

I 3 ") ©fflUC* «*.«** (B r 2 ~/B r ~) , MM 
(C10 A /C 1 ~) , HIO + HVI * + H z O 

[0 0 3 0] Sfcte. fe*£LTJ8v^ 

ti&ysWT'htiit x < , Mitt, mvm^ 40 

« V n 5 £ £ ^ X o TilflBS**** 5 n <b £ ixT & 
[0 0 3 1 ] 



ttM¥9- 2 5 9 9 4 3 
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IStSri^fSo R*ta«r«£ L»>h* 

£KJ:o-C\ SERS»*i:iotB* 

[0 0 3 2] »2©»WJcJ:ixtf, «Kft*»MMfcS-£ 
[0 0 3 3] JR3(0»W^J:ixtf, A#t1"5**©*# 

[HBOfl««Rn] 

[Hi] *3SW^*^«Sa*l»«»©*ri£«r«Wi"* 

ABB. 

[II 7] **WtC3&»3&^a**»*»©*Oft©«rt«: 

[IU8] «*^a^:*»«?&^**«rRWi-5««:llo 
[H9] «*©a**»«»©»fPJ!K3ffiSrKWIi-6*«: 

Ho 

1 a**»«» 
io K«ai 
1 1 

1 2 ytm^mmm 

2 0 77- K«« 
2 1 #7* 

2 2 

2 3 BLMM 

2 5 

2 6 

2 7 fei 

3 o m#PR 



(8) 



#^¥9 - 2 5 9 9 4 
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